Objective: to analyze the evolution of hospitalizations and hospital mortality of elderly people with mental and behavioral disorders in Brazil, from 2008 to 2014. Methods: this is a time series ecological study, with data from the Hospital Information System of the Brazilian National Health System (SIH/SUS), and analyzed through Prais-Winsten regression. Results: during the studied period, 139,941 hospitalizations and 2,962 deaths were recorded; the hospitalization coefficient for mental and behavioral disorders decreased in Brazil, from 122.3 to 84.2 per 100 thousand inhabitants (-0.14%; 95%CI -0.25;-0.03), and its macroregions, except the South, which presented stationary trend (0.08%; 95%CI -0.11;0.27); the hospital mortality coefficients in Brazil, in 2008 and 2014, were, respectively, 1.73 and 2.38 per 100 thousand inhabitants; dementia was the main diagnosis in hospitalizations that registered deaths (32.3%). Conclusion: despite the reduction in hospitalization coefficient for mental and behavioral disorders during the studied period, the hospital mortality coefficient has increased.
Introduction
The population of elderly people has grown worldwide. According to the United Nations (UN), in 2009, there were 865 million elderly people (≥ 65 years) in the world, which corresponds to 12.3% of the population.
In that same year in Brazil, there were approximately 21 million people aged 60 years or over, representing 11.3% of the whole country population. 1 Since the 2000s, the top of the age pyramid has widen, and the growth of the participation of individuals aged 65 or over stands out: from 4.8% in 1991, to 5.9% in 2000 and 7.4% of the total Brazilian population in 2010. 2 With the increase of life expectancy and birth control, population aging has become a fact, bringing along higher prevalence of chronic-degenerative diseases, such as mental and behavioral disorders. 3 According to the 10th Revision of the International Statistical Classification of Diseases and Related Health Problems (ICD-10), disorder stands for "a recognizable set of symptoms or behaviors clinically associated with suffering and interference with personal functions".
According to the World Health Organization (WHO), the prevalence of mental disorders in the world population in 2011 was of approximately 10.0%, exceeding 25.0% if episodes during lifetime are considered. 4 In 2015, 20.0% of individuals aged 60 or over suffered from some mental or neurological illness, being dementia and depression among the most frequent neuropsychiatric disorders. 5 In Brazil, a study conducted in São Paulo-SP in 2013 identified prevalence of 29.7% of common mental disorders among elderly people. 6 According to another research carried on in two hospitals of the Brazilian National Health System (SUS), also in São Paulo-SP in 2011, mental and behavioral disorders accounted for 40.3% of hospitalizations, and constituted the first cause of elderly hospitalization in the geriatric hospital and the seventh in the university hospital. 7 Elderly people are more likely to develop mental disorders due to several reasons. They are more prone to experiment grief, decline of socioeconomic status after retirement, or some disability. All these factors may result in isolation, loss of independence, loneliness and psychological suffering. 5 The ordinance MS/GM No. 2528, dated 19 October 2006 of the Ministry of Health, which approved the National Health Policy for the Elderly, alludes to the promotion of a healthy and active aging process. Its guidelines describe the need for promoting integrate and inclusive group actions, with mental health assessment, diagnosis and treatment for the elderly. 8 The increase of knowledge on the magnitude of mental and behavioral disorders of the Brazilian elderly population is necessary, due to the lack of research on this topic, especially epidemiological.
This study aims to describe the evolution of elderly hospitalizations and hospital mortality due to behavioral and mental disorders in Brazil, in the period from 2008 to 2014.
Methods
This is a time series ecological study, with secondary aggregate data obtained from the National Hospital Information System (SIH/SUS).
The objective of SIH/SUS is to register all medical care originated from hospitalizations funded by the Brazilian National Health System (SUS). Reports are generated so the health managers can forward the payment to the health facilities. Its source-document is the Inpatient Hospital Authorization (IHA). Its average coverage, estimated for the period from 2008 to 2014 is of 6.0%. 9 Data were collected from the IT Department of SUS (Datasus), from the Ministry of Health, in July 2015. All the hospitalizations of elderly (people aged 60 or over) 10 due to mental and behavioral disorders (F00-F99), which are on chapter V of ICD-10, were included. 11 We also included all hospitalizations of elderly people in Brazil, according to place of residence, from 2008 to 2014 -complete years available to access.
The hospitalization coefficient was calculated by dividing the number of elderly people's hospitalizations due to mental and behavioral disorders by the elderly population living in the same year and place, multiplied by 100,000 inhabitants. The hospital mortality coefficient was calculated by dividing the number of hospital deaths of elderly people due to mental and behavioral disorders by the number of hospitalizations of elderly individuals in that same year, multiplied by 100,000 inhabitants. (Figure 1 and Table 1) .
A reduction in the annual variation of hospitalization coefficients in almost all macroregions was observed: North (-0.39%; 95%CI -0.72;-0.06), Northeast (-0.20%; 95%CI -0.29;-0.12), Southeast (-0.08%; 95%CI -0.15;-0.01) and Midwest (-0.11%; 95%CI -0.16;-0.06); except for the South, where the evolution trend for this coefficient was stationary (0.08%; 95%CI -0.11;0.27). The South also presented the highest hospitalization coefficient in 2014: 150.7/100 thousand inhabitants ( Figure 1 and Table 1 ).
The hospitalization coefficient was higher among males, during the whole research period, being of 103.5/100 thousand inhabitants for men and 68.8/100 thousand inhabitants for women, in 2014. The highest hospitalization coefficients were observed for the 60-69 years old age group (107.6/100 thousand inhabitants in 2014). For both sexes and all age groups studied, the hospitalization coefficient decreased in the period between 2008 and 2014 (Table 1) .
A decrease in the total hospitalization coefficient of diagnosis groups was observed: -0.14%; 95%CI -0.25;-0.03. When we analyze the total hospitalizations in the period, we can notice the prevalence of schizophrenia, schizotypal disorders and delusional disorders (36.9%): the hospitalization coefficient for this group corresponded to 52.00 in 2008 and 28.10 in 2014. In addition, we shall highlight hospitalizations due to mood disorders (21.6%; 20.40/100 thousand inhabitants in 2014) and mental and behavioral disorders due to use of alcohol (21.3%; 19.20/100 thousand inhabitants in 2014) ( Table 2 ).
The total hospital mortality coefficient of elderly individuals due to mental and behavioral disorders was 1.73/100 thousand inhabitants in 2008 and 2.38/100 thousand inhabitants in 2014, presenting an increasing trend (8.86%; 95%CI 1.42;16.30). In the period from 2008 to 2014, the hospital mortality coefficient was higher in males (2.18/100 thousand inhabitants) than in females (2.03/100 thousand inhabitants). Higher mortality coefficients were also observed in the age group of 80 years or over (8.04/100
Vanessa Cruz Santos et al. thousand inhabitants) and among black-skinned elderly people (3.46/100 thousand inhabitants), followed by indigenous (3.23/100 thousand inhabitants). The highest hospital mortality coefficients of elderly individuals were observed in the Southeast region: 2.95/100 thousand inhabitants in 2009 and 3.39/100 thousand inhabitants in 2014 (Table 3) .
The main diagnosis -present in 32.3% of deaths -related to hospital mortality of elderly individuals due to mental and behavioral disorders was dementia. The hospital mortality coefficient for this diagnosis increased from 6.94/100 thousand inhabitants in 2008 to 13.20/100 thousand inhabitants in 2014 (1.04%; 95%CI 0.72;1.37) ( Table 4) .
Discussion
The findings of this study point to a decrease in the number and coefficient of hospitalization of elderly people due to mental and behavioral disorders and in its coefficient in Brazil from 2008 to 2014. These results may be related to the changes that have occurred in Brazil regarding mental health care after the implementation of the Brazilian Psychiatric Reform, by substituting the hospitals' traditional model by the psychosocial model: in the assistance area, the State took over a guidance role for building new practices and redefining Mental Health services. 12 Despite the reduction of hospitalizations identified in this research, the mortality coefficients for dementia and alcohol use have increased, possibly due to flaws in the model of mental health care adopted in the country. One of the challenges of psychiatric reform is the insertion of Mental Health in primary health care, especially through the Family Health Program teams 13 which, under certain conditions, are not prepared to attend the mental health demands of the elderly population in their social and family context and thus, may find themselves curbed from collaborating in the reduction of morbidity and mortality due to mental disorders.
An aggravating factor is the decrease in the demand for mental health services as individuals get older, which is caused by several factors such as beliefs and attitudes of elderly people towards mental disorders.
14 These issues need to be taken into consideration and deserve more attention from the professionals of the Family Health Strategy, who are closer to these individuals.
After analyzing the distribution and coefficient of deriving hospitalizations, we could observe that elderly men tend to be more hospitalized than elderly women. This finding is similar to one from a research carried out on registers of a university hospital, but it is divergent from the registers of a geriatric hospital, both located in São Paulo-SP and analyzed in a 2011 study. 55) (1.83) (1.71) (1.43) (1.51) (1.63) (1.45) 53) (1.05) (1.40) (0.94) (0.52) (0.61) (1.60) 89) (1.75) (1.40) (1.46) (1.35) (1.43) (1.55) 63) (1.03) (1.40) (1.55) (1.79) (1.37) (1.57) 73) (2.13) (2.12) (2.14) (2.23) (2.13) (2.38) (2.12) a) Hospital death coefficient per 100 thousand inhabitants b) 95%CI: 95% confidence interval c) Insufficient data to calculate annual variation and trends Table 4 The highest coefficients of hospital mortality were observed in the male sex and in the age group of 80 years or over. Similar findings were observed in that same study carried out with hospitalized elderly in São Paulo-SP in 2011, revealing an increase in the mortality coefficients with age, and more elevated coefficients among males. 7 The highest mortality coefficient was observed among dark-skinned individuals (black and brown skin colors). This evidence suggests the possibility that black elderly have more difficulties in the access to services of primary health care, 15 to privileged places for promoting mental health and preventing diseases and conditions originated from mental disorders in this age group.
In a study carried out in 2012 about primary health care accessibility by black families in Salvador-BA, part of the interviewed individuals pointed out the condition of being "black and poor" as an element that increases their difficulties regarding health services. 16 Thus, there are still several challenges to overcome so that SUS may be able to meet the current health care demands in all its variations and dimensions. This approach does not concern the care with assistance and disease treatment only, it also includes the dimensions of prevention and health promotion, which are essential for the general population, especially the black population. 17 The Brazilian region presenting the highest mortality coefficient was the Southeast. This result may have been influenced by the deficit in Mental Health care for the elderly population, possibly aggravated by shortage of specific health policies and professional qualification towards the care of elderly people's mental health. 18 Hospitalizations due to schizophrenia, schizotypal disorders and delusional disorders were the most prevalent in this study. In 2001, according to WHO, schizophrenia was a worldwide leading cause among the main causes responsible for years lived with disability, outnumbering cancer and cardiovascular diseases. 4 It can justify the fact that the highest prevalence of hospitalizations by mental disorders are due to schizophrenia.
Dementia was the disorder that most contributed to the mortality rates, and was the fifth cause of hospitalization in a sequence of seven psychiatric morbidities, besides presenting the highest hospital mortality coefficient and the highest increase in the course of the studied years.
Dementia syndromes are an important Public Health issue due to the elevated costs with medication and hospitalization, and also because they bring emotional, physical, social and financial damage to patients, their relatives and caregivers. There are several implications of dementia in the life of elderly people, such as adverse events regarding pharmacotherapy of dementia syndromes, as drug interactions mediated by the use of hypotensive agents, keeping indirect relation with the level of dementia and, consequently, with the patients' clinical evolution. 19 The high mortality coefficient related to hospitalizations due to dementia can be reduced through activities that may contribute for the promotion of elderly people's mental health, as it was observed in a study carried out in Belo Horizonte-MG, in 2010. According to that study, regular practice of mental and physical activities was beneficial in hindering cognitive decline, thus reducing the risk of dementia. 20 Furthermore, patients with dementia, in early or intermediate stage, showed significant cognitive improvement with the programs for neuropsychological rehabilitation of memory that work at the same time as therapy for elderly people affected by dementia, and as preventive alternative against cognitive decline and depression. Those patients also presented reduction in depression indicators and mood improvement. 21 With regard to the occurrence of mental disorders in general, according to a study carried out in Brazil on the period from 2002 to 2011, the costs of hospitalization due to mental disorders are the highest, and this is the most expensive disease for the elderly population. 22 Therefore, new political and research agendas prioritizing elderly people are relevant, and they should invest in efficient and effective interventions for preventing the disease and promoting mental health in this population group. 23 It is important to highlight that this study presents some limitations. One of them is the fact that the data source (SIH/SUS) registers exclusively the hospitalizations funded by SUS, with estimated coverage of 5.72% for the year of 2014. 8 We could not calculate the hospitalization coefficient and its annual average variation, which could contribute to the results interpretation. Even though SIH/SUS presented data on skin color or ethnicity, this variable was incomplete in the system's source-file.
It is also important to highlight the need for caution when interpreting the results, since the cause for hospitalization may not necessarily be the cause of death, and the number of hospitalizations and deaths do not refer to the number of elderly people, but to Vanessa Cruz Santos et al. emergency room care. Besides, as this study focused mainly in hospitalizations and hospital mortality, its results should not be extended to the general population.
The findings of this study approached a topic which is still little explored in Brazil and for this reason they contribute for a bigger and better comprehension of the mental health demands of elderly people. Essentially, we highlight the need for more attention to mental health promotion during life course, as well as measures for preventing diseases and conditions originated from mental disorders in the elderly population.
Therefore, we suggest the expansion of access to extrahospital mental health services in primary health care, such as those offered by the Family Health Strategy and Centers for Psychosocial Care (CAPS), and to essential mental health equipment for monitoring elderly people with severe and persistent mental disorders, especially those suffering from schizophrenia, schizotypal disorders and delusional disorders.
